Introduction
In the context of biodiversity conservation and sustainable land management, the envir onmental mosaic has to be analysed, de scribed and indexed. Assessment of the de gree of plant landscape conservation is a most interesting objective for careful, mod ern land management. Vegetation comprises: 1. the environmental component for identify ing the biotopes as defined by the EC Hab itat Directive; 2. the primary kingdom of biodiversity; 3. what actually determines the structure of animal communities; 4. one of the most significant indicators of the degree of environmental quality and for correlating the biosphere with the sub strate; 5. biomass involved in soil formation, dy namics and evolution; 6. the biological element of climatic mitiga tion; 7. the component to which the key role of ecological protection is attributed; 8. the most versatile renewable natural re source.
Consequently, it appears evident that, from the analysis of vegetation quality and its dis tributional range, it is possible to identify the degree of landscape conservation (natural ness) which may be assessed on the basis of consistency, or otherwise, with the soil ve getation cover and the corresponding poten tial vegetation (Blasi et al. 1981 , Ricotta et al. 2000 . A vegetation map usually involves the rep resentation of similar plant categories and communities grouped by certain features and defined on the basis of vascular plants. Al though some plant forms such as bryophytes and fungi are excluded, this does not mean that the vegetation map is a mere construct: it represents the distribution of vegetation types consisting of autotrophic plants which constitute the source of an area's primary productivity. All the other organic compon ents of the environment, from fungi to anim als, depend trophically on vegetation and on its variations in space and time. The plant cover of an area, when there is no external human pressure, tends towards a state of equilibrium with the environment in which it develops and tends to be distributed uni formly in homogeneous area contexts, result ing in a continuous phenomenon.
Here we present a multi-phase study of the vegetation and consequent naturalness of the province of Benevento, starting from a pre liminary bibliographical research phase (Lucchese 1995 , Grande 1918 , Grande 1923 , Grande 1924 , Grande 1925 , Lacaita 1911 , Lacaita 1921 , Lacaita 1925 , Moraldo et al. 1981 , La Valva 1992 , Bianchini 1988 ).
Material and methods
To draw up the thematic map, the preparat ory phase of GIS-based cartographic support was followed by photointerpretation per formed on the whole area of the province of Benevento on the basis of 1997-1998 ortho photos at a scale of 1: 10.000 supplied by the Provincial Authority. Each vegetation type was selected according to a subdivision of the various physiognomies which was pos sible by making allowances for colour hue and saturation; the areas were then classified according to the legend of the Campania soil use map at a scale of 1:50.000, in turn appro priately integrated thanks to field surveys which allowed the item "broad-leafed woods" to be broken down into nine forest types. This enabled us to enrich the ecologic al information expressed by each of them.
Field surveys were subsequently carried out to confirm the physiognomic data and to collect floristic data according to scheduled campaigns, using the model of area subdivi sion into IGM sheets at 1:50.000, each sub divided into sixteenths, as originally adopted for the floristic map of central Europe (Pig natti 1978) . Each survey unit created repres ents an area of 4.000 hectares. By conduct ing floristic surveys we analysed the mapped categories, the definition of vegetation attri butions and grouping of the items in the le gend, with particular regard to natural and seminatural vegetation.
Each plant community, in terms of its flor istic features, was assessed in sample areas of known sizes (250 m 2 ). In particular, in areas covering great altitudinal differences, more than one sample area was analysed. The subsequent phase was that of delimiting areas on a cartographic basis, their digitiza tion and their subsequent processing within the Geographic Information system. The maps were then reproduced on paper accord ing to 1:50.000 sheets (Tab. 1). Here we cre ate a map which chiefly takes into account the physical features of the vegetation along side floristic data (Fig. 1) .
The state of conservation of the vegetation landscape in the area of the Province of Be nevento was assessed by using the ILC (In dex of Landscape Conservation -Pizzolotto & Brandmayr 1996) . Starting from the ve getation map, the vegetation types in the area were then reclassified by the scale of natural ness according to the criterion of proximity to the mature vegetation phase (Arrigoni 1988, Blasi et al. 2001 , Blasi et al. 2003 ). Below we report the table of the various areas considered and the relative scale of values attributed to each (Tab. 2).
Starting from the vectorial map of natural vegetation of the province of Benevento (Guarino & Napolitano 2003) , all the cat egories of the naturalness classes were iden tified, and for each category the overall per centage area was calculated for the whole province. This was carried out by using the XTOOLS extension of ArcView 3.3 (ESRI 2000) . For this purpose a graph was con structed with the area's naturalness classes reported on the x axis in ascending order and the sum of cumulative percentages of the corresponding areas on the y axis; the area below the curve may be expressed as (eqn. 1):
where n is the number of naturalness classes (n = 14) and xi is the cumulative percentage of the i-th category. A expresses the degree of human impact in the area. The higher the degree, the greater is the contribution to the total on the part of categories with higher hu man impact. The highest value which A can reach is expressed as follows:
The ILC, which supplies summarised in formation on the degree of landscape conser vation, is thus formulated as follows:
The value of ILC, which varies from 0 (minimum) to 1 (maximum), is proportional to the area of the Cartesian plane above the curve of cumulative percentages. Index val ues close to one define a landscape with high naturalness while values close to zero indic ate a landscape with considerable human im pact and hence with low naturalness.
Results and discussion
Vegetation Throughout the province of Benevento we identified 21 main floristic and physiognom ic types ( Fig. 3 and Fig. 4 ) grouped into four categories, comprising three physiognomic categories and one that grouped areas show ing considerable human impact. For each ve getation type we calculated the percentage surface area compared with the whole pro vincial area (Tab. 3).
Tree formations
This group contains wood and forest veget ation types. The category was subdivided into nine floristic types identified by the dominant and co-dominant species repres enting the plant community which were identified, delimited and mapped. ). These woods are found throughout the province and represent 54% of the whole forested area. Many are coppiced woods which chiefly grow in the eastern sector of the province in flysch hill areas dominated by farmland.
"Mesophile woodland formations with
Ostrya carpinifolia Scop., Fraxinus ornus L., Alnus cordata (Loisel) Loisel and Quer cus pubescens Willd.". This term is used to identify woods that grow in cool edaphic conditions with moderately deep soils on slopes with little exposure. These woods are exploited for firewood and have a very rich and heterogeneous floristic composition varying from sector to sector, although the dominant woody species are chiefly those cited in the legend. These woods also have a very complex structure due to the great het erogeneity of age classes of each constituent plant population. Plant cover is usually very dense and rich in lianous plant species. The best example of such woods is on the north ern slope of Mt Camposauro.
Tab. 2 -Naturalness classes. The sequence is ordered according to the criterion of near ness to the mature vegetation phase (Blasi et al. 2001) . Arable crops not watered 4
Classes
Vineyard 5 Olive orchards 6
Pastures 7
Coniferous woodland 8
Agricultural areas to complex structure 9
Fruity trees and shrubs (chestnut copse) 10
Natural prairie 11
Transition areas bushy/woody 12 Sclerophyll vegetation (Am pelodesmos and Mediterranean maqui) 13
Broadleaf woodland This formation covers all those woods between well-defined, stable and homogen eous woodland. They represent a condition of instability dictated by human pressure. This is why they may include species not usually found in stable woods. 9. "Hygrophilous woodland along water courses with dominant species Salix alba L., Populus alba L., at time also Alnus glutinosa (L.) Gaert. Shrubby species include Salix purpurea L. and, on less wet and pebbly soils, Ligustrum vulgare L. is common" (Fig.  6 ). This definition covers the set of riparian vegetation found especially along the main water courses and along a few streams that are large enough to be mapped using the scale adopted. Included in this category are herbaceous plant species such as reeds which are at times mixed with arboreal vegetation, especially where water flows slowly.
Shrub formations
This group consists of fruticose and suffru ticose woody perennials under six metres tall. It is divided into four floristic and physiognomic types, identified by their dom inant and co-dominant species. 10. "Aspects of pioneer vegetation evolving in logged areas, abandoned fields or fire-af fected areas with Crataegus monogyna Jacq. Prunus spinosa L. subsp. spinosa Euonymus europaeus L.; vegetation cover with Clematis vitalba L., Tamus communis L. and Rubus ulmifolius Schott". This definition is used for areas with vegetation chiefly con sisting of shrubby species, although their presence does not wholly exclude tree spe cies. Such shrublands are almost always isol ated or occur close to coppiced woods. This is the vegetation that recolonises former cop piced woodland, no longer managed or maintained, abandoned cropland or areas hit by wild-fires. It has a punctiform distribution in various parts of the province. 11. "Evergreen Mediterranean maquis shrub land with Pistacia lentiscus L., and in some cases Myrtus communis L., Rhamnus saxat ilis Jacq subsp. infectoria (L.) P. Fourm. In and Colutea arborescens L." This formation usually grows on detritic limestone areas on well-exposed slopes. Single species com munities can form such as the singular case on Mt. Camposauro at the northern edge of the Prata Plain at about 1000 m a.s.l. 13. "Sparse natural shrubland on rocky out crops". This is used to define particularly sparse plant cover which grows on cal careous rocks at hill and submontane levels. The species are represented by small suffru ticose shrubs, bulbous and rhizomatous plants.
Herbaceous formations
This group includes both stable and succes sional spontaneous herbaceous vegetation consisting of annual, biennial and perennial herbaceous species. This category was sub divided into three floristic types identified by their dominant and co-dominant species. 14. "Upland meadows, often degraded and used for pasture, and mesophile meadows on karst plains". This expression is used to identify all the areas affected by stable herb aceous vegetation always used for pasture. These are particularly rich in species belong ing to the family of Graminaceae; also nu merous are broad-leaf species which indicate extensive exploitation of the pastures. This vegetation formation is found on the lime stone reliefs of Mt. Taburno, Mt. Campo sauro, Mt. Matese and on carstic plains such as Piano Melaino and Piano Campo. 15. "Lowland or hill meadows, often de graded by the presence of nitrophile species and neophytes used for pasturage". This is used to identify unstable successional grass land found chiefly in hill areas. Such grass land is also heavily exploited for pasturage, but it has a greater floristic diversity than up land meadows and enjoys a better state of conservation probably because it grows on more fertile soil under less selective climatic conditions. It is best exemplified by the stretch of Regio Tratturo in the Common of Morcone. 16. "Hydrophilous formations in riparian and lacustrine areas". This expression is used to identify all the riparian and lacustrine areas affected chiefly by annual, biennial or at times perennial herbaceous vegetation which are hard to map on the scale adopted. Prime areas are the lakes of Telese and Decorata. Areas with substantial human pressure This group includes all the areas heavily af fected by human pressure which show a marked simplification in vegetation struc tures, a numerically floristic composition and a marked presence of human interven tions. This category was subdivided into the following five types. 17. "Arable crops". This is used to identify all the areas where seasonal crops are planted. It is particularly widespread through the province and constitutes the dominant consisting primarily of sweet chestnut (Castanea sativa Miller). The fruit-bearing chestnuts have an irregular planting system. The distances between individual trees are fairly large, though they are far from being naturally arranged. The trees are also appro priately pruned, which is why they often as sume a squat shape. They are found on Mt. Taburno and Mt. Camposauro. Coppiced chestnut woods occur on hills in the south western portion of the province on the border with the provinces of Avellino and Caserta. 20. "Pinus sp. and Cupressus sp. reafforesta tion". This description is used to identify all the areas in which conifers were planted as reported in the legend. The appearance and structural organisation of these plantations are variable, but they are generally some what simplified and lacking in natural as pects. 21. "Urban areas, built-up areas and quar ries". This class is used to identify areas af fected by continuous and discontinuous urb anisation, industrial areas such as large in dustrial hangars and forecourts, and areas af fected by extractive industries both on river beds and elsewhere.
Naturalness
Naturalness Map (1:50.000) for the pro vince of Benevento is shown in Fig. 9 .
The diagram of the cumulative percentages in relation to the whole area of Benevento province (Fig. 10) shows that the plant land scape maintains a fair degree of conserva tion. Occupying a total of 2000 km 2 , this area is particularly suitable to agriculture and forestry. In the whole province, we identified all the 14 classes of naturalness. For each class, the percentage of the area was as sessed, as reported by Tab. 4. From the cu mulative percentage values we calculated the overall ILC value for the whole province (0.59), which corresponds to an above-aver age degree of naturalness.
What emerges from the table of surface areas of naturalness classes, the most repres entative element is undoubtedly naturalness class 8 which defines complex farmland in which arable crops are most common. This class is immediately followed by naturalness class 13 which represents the maximum ex pression of naturalness (broadleaf wood land). This vegetation type occupies 19.3%, that is, one-fifth of the whole province. The other categories occupying fairly extensive, albeit smaller, areas which have a significant weight and contribute to increasing the de gree of naturalness are classes 9, 10 and 11 with their respective percentages of 2.26%, 1.64% and 3.3%. Of similar interest are nat uralness classes 5 (2.71%) and 6 (3.8%) rep resenting olive orchards and pastures, re spectively. What reduces the degree of land scape conservation are built-up areas with their continuous and discontinuous urban structure and the mining areas, which togeth er amount to 3% of the whole province. All the other naturalness classes amount to less than 1%, which is why they do not particu larly affect the conservation plant landscape naturalness in the province.
Conclusion
The Benevento area shows, in terms of biodiversity, a great natural potential which should be protected and enhanced. The par ticular geolithological origins and geomor phological conformation, as well as the area's water resources, make its plant com munities of great environmental value. Rare endemic species of phytogeographic interest, together with natural phenomena such karst formations, dolines and many springs, con tribute to making this area an environment with high natural value.
